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Abstract: GPS multipath disturbance is a bottleneck problem that limits accuracy of Global Positioning System
( GPS) positioning. A method based on the technique of crossvalidation to automatically identify wavelet signal lay
ers is developed for separ ating noise from signals in data series, and applied to mitigate GPS multipath effects. Ex
per iments w ith both simulated data series and real GPS observ at ions show that the method is a pow erful signal de
composer, which can successfully separ ate noise from signals as long as the noise lev el is lower than about half of the
magnitude of the signals. A multipath correction model can be derived wit h the proposed method and t he sidereal
daytoday repeating property of GPS mult ipath signals can be used to remove multipath effects in subsequent days of
GPS observations, and ther efore improve the quality of the GPS results.
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Fig . 2  Wavelet decomposition o f simulated data series at noise level N ( 0, 1. 0)
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Fig. 3 T est r esults of ident ifying waveletdecomposed signal
layers wit h the crossvalidation method
? 1?????????????????
????????, ????????????
???????
???????????????????
1??: 0. 016 7 Hz(??????? 60 s)??
d 5? d 6???, 0. 003 3 Hz(??? 300 s)??
d 7? d 8 ???; ????????????
?[ 3]??,???? a8 ?????????[ 0,
282 ?  ?  ?  ?                   ? 36 ?
0. 002 0] Hz,???????? 0. 000 4 Hz(?
?? 2 400 s)?? a8???????? d 5~ d8
? a8??????, ???????????
?????
?1 ??Meyer???????????(??? 1 Hz)
Tab. 1  Central frequencies of Meyer wavelet for data series
with sampling rate of 1 Hz
?? d1 d2 d3 d4
??/ Hz 0. 331 7 0. 165 8 0. 082 9 0. 041 5
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??, ????????????????
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?????????????????????
???
? 2 ?????????????????????
????????????? RMS?
Tab. 2  Signal layers selected with the crossvalidation
method and RMS values of differences between
simulated and f iltered data series at different
noise levels
????/ cm 0. 4 1. 0 1. 4
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Fig. 4 Motion simulation table and layout of reference and
rover stations for the experiment
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Fig . 5 F iltered and differ ence series o f the X       Fig . 6  Filtered and difference ser ies of the Y direc
direct ion, with the simulated motions removed tion, wit h the simulated motions removed
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F ig. 7  Filtered and difference ser ies of t he H direction, w ith
the simulated motions removed
  ?????, ?????????????
??????, ??????????????
?????? 0. 548? 0. 807??, ?????
????????????????[ 14]???
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7  结论与建议
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Tab. 3  Signal layers of wavelet decomposition with crossvalidation method and RMS of noise series
Day
X Y H
??? RMS/ cm ??? RMS / cm ??? RMS / cm
1 d6~ a8 0. 122 d 7~ a8 0. 216 d7~ a8 0. 462
2 d5~ a8 0. 120 d 5~ a8 0. 236 d6~ a8 0. 493
3 d5~ a8 0. 122 d 5~ a8 0. 228 d6~ a8 0. 509
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